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(54) NOVEL ASPARTAME DERIVATIVE CRYSTAL AND PROCESS FOR PRODUCING THE SAME 

(57) For example, N- [N- (3, 3-dimethylbutyl)-L-a- 
aspartyl]-L-phenyIalanine methyl ester (A-type crystal) 
showing characteristic peaks in dif tractive X-ray at dif- 
fraction angles (29, CuKa ray) of at least 6.0"*, 24.8 
8. 2"* and 1 6. 5"* is dried to its water content below 3 % by 
weight. The crystal thus dried is a novel crystal (C-type 
crystal) of N [N-(3,3-dimethyIbutyt) L a aspartylJ-L- 
phenylalanine methyl ester excellent in dissolution rate, 
and when measured by powder X-ray diffractometry, 
this crystal shows characteristic peaks in diffractive X- 
ray at diffraction angles {20, CuKa ray) of at least 7.1°, 
19.8^ 17.3° and 17.7^. The dissolution rate (solubility) 
of the C-type crystals is further improved by converting 
the crystals into granules. 
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Description 

TECHNICAL FIELD ' 

[0001] T>rc present invention relates to a novel crys- 
tal of a highly sweet substance (sweetener) of N- [N-(3,3 
-dimethylbutyl) -L-a-aspartyl] -L-phenylalanine methyl 
ester with improved dissolution rate (solubility), a proc- 
ess for producing the same, and a granule of said crys- 
tal excellent in dissolution rate. For reference's sake, as 
is well-known, L-a-aspartyl-L-phenylalanine methyl 
ester is a kind of amino acid-based highly sweet sweet- 
ener whose commercialization has already been estab- 
lished and it is abbreviated to 'APW or "Aspartame". 
Accordingly, the above described sweet substance 
according to the present invention can be regarded as a 
derivative o1 APM or Aspartame, and therefore is abbre- 
viated hereinafter to -N-(3,3-cfimethylbutyl)-APM-. This 
sweet substance may be abbreviated to "NM" ("Neo- 
tame") in some literatures. 

BACKGROUND ART 

[00021 The efficacy of sweetness of N-(3,3-dimeth- 
ylbutyl) -APM is at least 50 times as high as that of 
Aspartame in weight ratio and is about 1 0,000 times as 
high as that of sucrose (table sugar), and thus it can 
constitute a very strong sweetening agent (sweetener). 
[00031 Because sweeteners are mainly intended for 
use in foods and consumed by persons, they should be 
prepared by processes enabling preparing high-purity 
preparations substantially free from impurities and 
decomposed materials. To be usable in an industrial 
scale, such processes should have been established so 
as to be reproducible at relatively low costs. 
[00041 The crystal structure of already known N- 
(3 3-dimethylbutyl) -APM is described as IR spectrum 
data in WO95/30689. Further, the present inventors 
analyzed the structure of its single crystal, and as a 
result, they confimied that this crystal is a monohydrate, 
and when measured by powder X-ray dmractometry, the 
crystal shows characteristic peaks in diffractive X-ray 
(X-ray diffraction pattern) at diffraction angles (angles of 
diffraction) at least 6.0^ 24.8^ and 16.5° (2 0. 
CuKa ray (radiation; line)) . For the sake of conven- 
. ience. the present inventors referred to this crystal as 
"A-type crystal'. 

[0005] However, the dissolution rate of the A- type 
crystal in water is low, so there is a commercial and 
industrial problem in view of the product qualities. 
[0006] Under the background of such prior art tech- 
niques, the problem to be solved by the invention (the 
object of the present invention) is to provide a novel 
crystal of a highly sweet sweetener N-(3,3-dimethyl- 
butyl)-AP]4l with improved dissolution rate (solubility), a 
process for producing the same, and granules of said 
crystal, improved in solubility. 



DISCLOSURE OF INVENTION 

[0007] As a result of their eager study to solve the 
above-described problem, the present inventors have 
5 found that the water content of dry A-type crystal is usu- 
ally 3 to 6 % (inclusive of water of crystallization), but if 
this A-type crystal is further dried until its water content 
is reduced to less than 3 %, a novel crystal of N-(3,3- 
d'imethylbutyI)-APM with improved dissolution rate (sol- 
10 ubility), from which water of crystairization has been 
eliminated, is obtained, and also that this novel crystal is 
granulated (converted into the granules form) whereby 
its dissolution rate is further improved, and on the basis 
of these findings, the present invention has been com- 
15 pleted. For reference's sake, this novel crystal was 
referred to as "C-type crystal". 
[0008] That is, the present invention relates to a 
r>ovel crystal (C-type crystal) of N-(3,3-dimethylbutyt)- 
APM which when measured by powder X-ray diffrac- 
20 tometry using CuKa ray (line), shows characteristic 
peaks in diffractive X-ray at diffraction angles different 
from those of the A-type crystal, that is, at diffraction 
angles (20) of at least 7.r. 19.8^ 17.3^ and 17.7^ as 
well as a process for producing the same, and granules 
25 of said novel crystal 

[0009] The C-type crystals of the present invention 
can be obtained for example by drying the A-type crys- 
tals until their water content is reduced to less than 3 % 
by weight, as described above. 
30 [0010] Many kinds of processes, such as various 
synthesis processes (methods) are known for the proc- 
ess for producing N- (3,3-dimethylbutyl) -APM, but as a 
rr^tter of course, the crystal of the present invention can 
be obtained by not depending on the processes for pro- 
35 ducing N-(3,3-dimethylbutyl)-APM itself or the kinds 
thereof. 

[0011] A dryer (drying equipment) for drying the A- 
type crystals to obtain the C-type crystals is not limited 
partk^ularly. Although a through-flow dryer, a fluidized 
40 bed dryer, a vacuum dr^er. a spray-dryer, a micron 
dryer, and etc. can be used widely, a vacuum dryer is 
preferably used. 

[0012] The production of granules from the C-type 
crystals as the novel crystals of N- (3,3-dimethylbutyl) - 
45 APM made by the present inventors is not particularty 
limited, and any known and conventionally used granu- 
lation process in this field can be suitably used and 
applied therefor. For example, a dry granulation process 
or a wet granulation process may be used. Specifically, 
50 any method such as mixing granulation, roll press gran- 
ulation, extrusion granulation, fluidized bed granulation, 
tumbling granulation, pulverizing granulation, spray- 
coating, tabletting. and etc. can be used, but the dry 
granulation method, such as roll press granulation is 
55 industrially advantageous for low themnal loading and 
for easy operation processes without complicated tasks. 
[0013] For the purpose of easy applications or 
improvement in quality of sweetness, depending the use 
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ther the dissolution rate of the C type crysia. 
improved by granulating them. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[00351 

F,e. 1 : A powder X-ray diffraction pattern ot A-type 
powder X-ray dWfraction pattern of C-type 

crystals. 
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I .metal of N- rN-(3,3-dimethylbutyl) -L-a- 
' "°lTSen lalL ^^thyl ester showing 
aspartyll -L Pt^enyia , diffraction 

characteristK peaks ,n drff^^ve x y ^^ ^^ 
angles (26, CuKa ray) of at least 7.1 , • 
and 17.7°. 

A process for producing the novel c-VStal jcco J^^^ 

6 0" 24 8° 8.2° and 16.5 until ic wm 
rediiced to less than 3% by weight. 

A granule of the novel crystal of N-lN-O.a^i-^t^'r 
range of 100 to 1,400 Vim. 
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FIG. 1 
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